Abstract. Technological development, thanks to which high-performance materials
INTRODUCTION
Modern approach in designing construction structures comprises constructions with as small cross-sections as possible. Smaller cross-section automatically implies smaller share of dead weight in total load. Development of technology and improvement of materials characteristics of which construction structures are made largely favour that aspiration.
Composite steel-concrete structures with their characteristics can respond to this request. The advantage of composite structures is in the following:
 "by better distribution of materials, the characteristics of concrete and steel constructions are used in a much better way" [Mihajlović, 1989] . In that way, tension stresses are entrusted to the steel element in the section, while concrete is responsible for pressure stresses by its massiveness.  "in comparison to composite structures, it is easier to accept dynamic loads, because dynamic characteristics of these structures are better (significantly higher rigidity of the structure, damping is higher etc.).  if we compare these structures to massive structures, it can be concluded that they are about two times lighter. Savings in funding can be significant. In addition, composite structures are, as a rule, made without scaffolds. Casing is much simpler because less jagged forms of cross-sections are applied." [Mihajlović, 1989] Calculation of structures made of "kindred" materials (if something like that can be said for any material) generally is a complex job. This job becomes additionally complex when it comes to composite structures, because it is necessary to include mechanical characteristics of the material which composite section is made of into the calculation. In the beginning, calculation models of these structures, in order to be usable for daily engineering practice, were based on a series of assumptions, which can be found in [Đurić, 1963] , [Izgradnja, 1972] , [Lazić, 1988] , and they served to simplify that model. In that way, calculation procedures adapted to everyday use were obtained, but the results depended on assumptions that the designer himself had to adopt. Incorrect assumptions have, most certainly, been reflected in the accuracy of results.
"On the other hand, mathematical modelling of object in theoretical-experimental analysis with the appearance of computer application programmes for CAA (Computer Aided Analysis) has gained in importance. In that way, by modelling we do not only imply the development of the geometry of structure of the beam (virtual digitalized model of the object), but we also tend to obtain an insight in as real as possible behaviour of the structure, by a set of activities from designer's standpoint. That is a description of geometry, borderline conditions, characteristics of section, materials, load modelling, discretization manner and form of finite elements, adoption of theoretical bases of calculation etc. Therefore, it is aspired to higher reliabilities of the calculation of structure." [Miličić et all, 2008] Numerous parameters influence stress-deformation condition of one composite section, as described in [Folić, Zenunović, 2009] . In these papers, the authors have examined the impact of the number of tension points on deformation of composite beam. As a starting point, we have used the research results of three composite beams on which concentrated force in applied in the middle of the beam. In this experiment, concentrated force, which is applied in the middle of the beam, is increased up to the fracture. Calculation of models in this paper is performed by applying the finite element method, in programme Sap2000 v6.11 Nonlinear, and in this model, the number of points in which AB plate is composited to steel beam was varied. In addition, comparative analysis was performed when the force is applied to AB plate and when the force is applied to steel beam directly.
NUMERICAL EXAMPLE
Based on results of the studies of the three composite beams that were carried out in laboratory for constructions in INSA in Rennes, France [Aribert, Abdel Aziz, 1985], diagrams of movement in the middle of a beam were made depending on the force. Studies included the impacts of lifting the plate depending on the space between the shear studs. Based on the curves given, it can be concluded that in the field of elastic work of material, the space between shear studs does not significantly affect the composite section load. These studies have served as a proof of a rapid convergence of solutions, even for rather rough discretization schemes (discretization network). Composite beams are static system simple beams of the range L=5m, with different distances between shear studs for tension as in Figure 1 .
Steel beam is IPE 400, and reinforced plate is 800 mm wide, 100 mm thick and 5 m long. Modulus of elasticity for concrete plates is 2,4*10 7 kN/m 2 , and modulus of elasticity of steel is 2,14*10 8 kN/m 2 . Force is applied in the middle of beam as shown in Figure III Models that are used for the analysis of composite beam by using discrete model based on the finite element method (FEM) are of the same dimensions as the abovementioned beams. Based on theoretical studies with various discretization networks of the models described (which are presented in the following figures), it can be concluded that analysis of such composite beams gives rather realistic results.
In order to describe the work of a mathematical model (by using discrete model -FEM), two manners of applying the force to composite beam are used and the number of points in which reinforced plate is composited for steel beam is varied. a) Force is applied on reinforced slab If reinforced slab is composited only in two end points of the beam, then compositing is performed only in those points and as a consequence of the rigidity of composite crosssection, only in the ends it comes to the cooperation of steel beam in the reception of bending moment. In the entire length of steel beam, there is a constant moment of bending as in figure III-5. As on the whole length of range there is no contact between AB slab and steel beam on mathematical model, the slab falls through steel beam. This phenomenon of 'falling through" reinforced slabs through steel beam is expressed only in case of schemes with a rough discretization network of composite structures. If we make a fine discretization network, this phenomenon disappears. M slab .=97.38kNm,  stress in slab:
For the case of coupling steel beam and reinforced slab in three points (two end points and the point in the middle of section), we obtain almost realistic picture of the work of composite beam. Although it is rather rough, discretization network gives rather realistic results of analysis. Results of analysis are almost the same as for the case a 3 . This tells us that no matter on which element of composite section (reinforced slab or steel beam) the force is applied, the same results are obtained, but only after three coupling points. Values of deflection in the function of discretization of coupled beam are presented in the form of a diagram in Figure 19 . By analyzing the obtained results of calculation of coupled beam with the help of finite element method, for the cases when the force was applied, whether on steel beam or AB slab, we reach the conclusion that with three coupling points, the results of analysis do not differ significantly. Mentioned studies tell us that in case of the analysis of coupled beams by discrete model based on FEM and with rather rough discretization schemes, we obtain rather realistic results that coincide with data on the curve given in Figure 2 .
